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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic thin-film 
switching element and an organic EL display having the organic 
thin-film switching element formed on a common substrate. 
SOLUTION: An organic electroluminescent display, wherein a 
display array consisting of a plurality of light-emitting sections is 
formed, comprises a substrate having a plurality of first display 
electrodes corresponding to the light- emitting sections formed on . 
the surface thereof, an organic material layer formed on each of the ! 
first display electrodes and containing at least one layer of an 
organic electroluminescent material which emits light by the 
injection of electrons and/)r holes, second display electrodes 
formed In common on the organic material layer, and an organic 
thin-film switching element 10 formed on the substrate and 
connected to at least one of the first and second display 
electrodes. The element 10 is formed of a pair of opposing gate 
electrodes 2 and 7 interposing therebetween an insulating film and a 
thin film made of an organic substance which are laminated one 
upon another, and an intermediate electrode arranged on an 
interface between the thin film and the insulating film which are 
interposed between the electrodes 2. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
daaages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim (s)] 

[Claim 1] the gate electrode with which the pair which sandwiches the layered product which consists of an organic 
thin film which consists of an insulator layer by which the laminating was carried out mutually, and the organic 
substance counters, and the bipolar electrode arranged between said organic thin films and said insulator layers — 
since — the organic thin film switching element characterized by becoming. 

[Claim 2] Said organic substance is an organic thin film switching element according to claim 1 characterized by 
being an insulating organic compound. 

[Claim 3] Said organic substance is an organic thin film switching element according to claim 2 characterized by 
being one ingredient of electronic transportability and electron hole transportability at least. 
[Claim 4] Said bipolar electrode is the organic thin film switching element of any 1 publication of claims 1-3 
characterized by consisting of a counterelectrode of the pair which has been arranged at the interface between said 
said gate inter-electrode organic thin film and said insulator layer, and which is estranged mutually. 
[Claim 5] The substrate with which two or more 1st display electrodes which are the organic electroluminescent 
element displays which have the display array which consists of two or more light-emitting parts, and correspond to 
said light-emitting part were formed on the front face, it forms on each of said 1st display electrode — having — 
the electron of at least one layer — and — or with the organic material layer containing the organic 
electroluminescence ingredient layer which emits light by impregnation of an electron hole It is formed on the 2nd 
display electrode formed in common on said organic materia! layer, and said substrate, and connects at least with 
one side of said the 1st and 2 display electrodes. The organic thin film switching element which consists of a bipolar 
electrode arranged at the interface between said said gate inter-electrode organic thin film and said insulator layer 
at the gate electrode and list which the pair whose organic thin film which consists of the insulator layer and the 
organic substance by which the laminating was carried out is pinched counters, since — the organic 
electroluminescent element display characterized by becoming. 

[Claim 6] The organic thin film which consists of said organic substance of said organic thin film switching element 
is an organic electroluminescent element display according to claim 5 characterized by consisting of said a part of 
organic material layer. 

[Claim 7] Said light-emitting part is an organic electroluminescent element display according to claim 5 or 6 
characterized by having been arranged in the shape of a matrix. 

[Claim 8] The organic electroluminescent element display according to claim 5 characterized by having the capacitor 
which was formed on said substrate and connected to said the 1st and 2 display electrode list at least at one side 
of said organic thin film switching element. 

[Claim 9] The organic electroluminescent element display according to claim 5 characterized by said substrate and 
said 1st display electrode being transparent. 

[Claim 10] Said bipolar electrode of said organic thin film switching element is the organic electroluminescent 
element display of any 1 publication of claims 5-9 characterized by consisting of a counterelectrode of the pair 
which has been arranged at the interface between said said gate inter-electrode organic thin film and said insulator 
layer, and which is estranged mutually. 

[Claim 1 1] Said bipolar electrode of said organic thin film switching element and said gate electrode for carrier 
impregnation are the organic electroluminescent element display of any 1 publication of claims 5-10 characterized 
by consisting of an ingredient which has a high work function when a carrier is an electron hole, and consisting of an 
ingredient which has a low work function when a carrier is an electron. 

[Claim 12] Said bipolar electrode of said organic thin film switching element is an organic electroluminescent 
element display according to claim 11 characterized by consisting of a layered product which consists of the 1st 
layer which consists of an ingredient which is in said organic thin film, abbreviation, etc. by carrying out, and has a 
work function, and the 2nd layer which consists of an ingredient which has a work function higher than this, or a 
layered product which consists of the 2nd layer which consists of an ingredient which has a work function lower 
than this. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the organic EL device display which has arranged the plurality of 
this switching element ** in the shape of a matrix in the organic EL device equipped with the luminous layer which 
consists of a thin film of this organic electroluminescence ingredient using the electroluminescence (henceforth EL) 
of the organic compound ingredient which emits light by impregnation of an electron and an electron hole, and the 
list, concerning the switching element using the organic thin film which consists of the organic substance. 
[0002] 

[Description of the Prior Art] The organic EL device display constituted by a low power and the high display quality 
list as a display in which thin-shape-izing is possible by arranging the plurality of an organic EL device in the shape 
of a matrix attracts attention. As shown in drawin g 1 , as for each organic EL device 200, the laminating of at least 
oneHayer organic material layer 202 which consists of an electronic transportation layer, a luminous layer, an 
electron hole transportation layer, etc. on the transparence substrates 1, such as a glass plate with which 
transparent ** 201 which consists of indium stannic acid ghost ******** ITO was formed, and the metal electrode 
203 is carried out. The lunninous layer in the organic material layer 202 emits light by applying the electrical potential 
difference of minus to the anode plate of transparent ** 201 in the cathode of plus and a metal electrode 203, 
namely, impressing a direct current between a transparent electrode and a metal electrode. 

[0003] In an organic EL device, an exciton arises by the recombination of the electron poured in from metal cathode, 
and the electron hole poured in from the transparence anode plate to the luminous layer, and light is emitted in the 
process in which this exciton carries out radiation deactivation. Therefore, electrically, an organic EL device 200 can 
be expressed in an equal circuit like drawing 2 . As shown in drawing, a component can be transposed to the 
configuration by the conductive unsymmetrical light emitting diode component E combined with juxtaposition at the 
capacity component C and this capacity component. Therefore, it is thought that an organic EL device is a 
capacitive light emitting device. If the luminescence driver voltage of a direct current is impressed to inter- 
electrode, a charge will be accumulated in the capacity component C and will continue, a current will flow in the 
organic material layer which bears a luminous layer from a transparent electrode (anode plate side of the diode 
component E), and an organic EL device will emit light by the reinforcement proportional to this current at first, if 
the barrier voltage or luminescence threshold voltage of the component proper concerned is exceeded. The 
property of the electrical-potential-difference V^urrent l-brightness L of this component is similar to the property 
of diode, and on the electrical potential difference below the luminescence threshold Vth, when Current I is very 
small and it becomes an electrical potential difference beyond the luminescence threshold Vth, Current I is a 
property which increases rapidly. Moreover, Current I is proportional to brightness L mostly. Such an organic EL 
device will present the luminescence brightness proportional to the current according to the driver voltage 
concerned, if the driver voltage exceeding the luminescence threshold Vth is impressed to a component, if the 
driver voltage impressed is below the luminescence threshold Vth, a drive current does not flow but luminescence 
brightness is also still zero. 

[0004] An organic EL device display is luminescence equipment which has the image display array which consists of 
two or more luminescence pixels, i.e., organic EL device, arranged in the shape of [ which has been arranged in a 
crossing row and column /so-called ] a matrix. There are some which are called a passive-matrix drive method in 
an example of the drive approach of this organic EL device display. It is made to make the organic EL device of the 
intersection location of arbitration emit light by the display of a passive-matrix drive method connecting an organic 
EL device for every intersection location of the anode rays which have arranged two or more anode rays and 
cathode rays in the shape of a matrix (grid), and have been arranged in the shape of [ this ] a matrix, and cathode 
rays, and driving the line of another side by the driving source synchronizing with this scan, while making sequential 
selection and scanning these anode rays or cathode rays with a fixed time interval. Since each organic EL device 
turns on only the access time by this method, in order to make it a large-^ized screen, a high current and the high 
voltage are needed. 
[0005] 

[Problem(s) to be Solved by the Invention] In large-sized screenHzation of a display, the thing of a active-matrix 
drive method other than a passive-matrix drive method organic EL device display can be considered. This 
transposes above-mentioned anode rays and cathode rays to a scan signal line and data signal Rhine, and uses a 
thin film transistor (TFT:Thin Film Transistor) for a switching element for every intersection location, and it supplies 
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a current for every pixel and it is made to make an organic EL device emit light by switching. The component which 
consists of p-Si and a-Si may be adopted as TFT, and MOS-FET (Metal Oxide Semiconductor Field Effect 
Transistor) can also be used and constituted instead. 

[0006] For example, at MOS-FET of a switching element, two reversal conductivity regions are formed on a semi- 
conductor, for example. Si substrate, oxide Si02 thin film and a metal gate electrode are prepared in order on the 
substrate front face between these reversal conductivity regions, and the conductivity on the front face of a 
substrate is controlled by the electric field impressed from the metal gate. Therefore, since a semi-conductors 
[ substrate /Si wafer /polish recon ] substrate is required for the display board and membrane formation of an 
inorganic material is required on it, an elevated-temperature process is used for the manufacture. 
[0007] Although there is much need over a thing large-sized as a display of an indicating equipment, if the inorganic 
material switching element which needs an elevated-temperature process for manufacture is used for the large- 
sized display of the organic EL device indicating equipment of a active-matrix drive method, expensive rank-lzation 
of an indicating equipment will not be avoided. Then, the purpose of this invention is to provide [ offering the organic 
thin film switching element which can be comparatively created at low temperature, and ] a list with the organic EL 
device display in which the organic thin film switching element was formed on the common substrate. 
[0008] 

[Means for Solving the Problem] the gate electrode with which the pair which sandwiches the layered product which 
consists of an organic thin film with which the organic thin film switching element of this invention consists of an 
insulator layer by which the laminating was carried out mutually, and the organic substance counters, and the bipolar 
electrode arranged between said organic thin films and said insulator layers — since — it is characterized by 
becoming. In the organic thin film switching element of this invention, it is characterized by said organic substance 
being an insulating organic compound. 

[0009] In the organic thin film switching element of this invention, it is characterized by said organic substance being 
one ingredient of electronic transportability and electron hole transportability at least. In the organic thin film 
switching element of this invention, it is characterized by said bipolar electrode consisting of a counterelectrode of 
the pair which has been arranged at the interface between said said gate inter-electrode organic thin film and said 
insulator layer and which is estranged mutually. 

[0010] The organic electroluminescent element display of this invention The substrate with which two or more 1st 
display electrodes which are the organic electroluminescent element displays which have the display array which 
consists of two or more light-emitting parts, and correspond to said light-emitting part were formed on the front 
face, it forms on each of said 1 st display electrode — having — the electron of at least one layer — and — or with 
the organic material layer containing the organic electroluminescence ingredient layer which emits light by 
Impregnation of an electron hole It is formed on the 2nd display electrode formed in common on said organic 
material layer, and said substrate, and connects at least with one side of said the 1st and 2 display electrodes, the 
organic thin film switching element which consists of a bipolar electrode arranged at the interface between said said 
gate inter-electrode organic thin film and said insulator layer at the gate electrode and list which the pair whose 
organic thin film which consists of the insulator layer and the organic substance by which the laminating was carried 
out is pinched counters — since — it is characterized by becoming. 

[0011] In the organic electroluminescent element indicating equipment of this invention, it is characterized by the 
organic thin film which consists of said organic substance of said organic thin film switching element consisting of 
said a part of organic material layer. In the organic electroluminescent element display of this invention, it is 
characterized by having arranged said light-emitting part in the shape of a matrix. 

[0012] In the organic electroluminescent element display of this invention, it is characterized by having the capacitor 
which was formed on said substrate and connected to said the 1st and 2 display electrode list at least at one side 
of said organic thin film switching element. In the organic electroluminescent element display of this invention, it is 
characterized by said substrate and said 1st display electrode being transparent. 

[0013] In the organic electroluminescent element indicating equipment of this invention, it is characterized by said 
bipolar electrode of said organic thin film switching element consisting of a counterelectrode of the pair which has 
been arranged at the interface between said said gate inter-electrode organic thin film and said insulator layer and 
which is estranged mutually. In the organic electroluminescent element indicating equipment of this invention, said 
bipolar electrode of said organic thin film switching element and said gate electrode for carrier impregnation are 
characterized by consisting of an ingredient which has a high work function, when a carrier is an electron hole, and 
consisting of an ingredient which has a low work function when a carrier is an electron. 

[0014] It is characterized by consisting of a layered product which consists of the 1st layer which consists of an 
ingredient which said bipolar electrode of said organic thin film switching element carries out said organic thin film, 
abbreviation, etc. in the organic electroluminescent element indicating equipment of this invention, is, and has a work 
function, and the 2nd layer which consists of an ingredient which has a work function higher than this, or a layered 
product which consists of the 2nd layer which consists of an ingredient which has a work function lower than this. 
[0015] 

[Embodiment of the Invention] In the process in which the electric conduction device of an organic EL device is 
examined in a detail, when the pulse voltage of 20kHz was applied to the organic thin film, i.e., an organic material 
layer, from the cathode which counters, and an anode plate, the artificer did the knowledge of the ability to pour in a 
charge to the fixed depth of an organic thin film according to an electrical potential difference, and resulted in this 
invention. Since a charge can exist in an organic thin film if an electrical potential difference is applied in the 
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thickness direction of an organic thin film, bipolar electrodes, such as another source and a drain, are arranged in an 
organic thin film, and It becomes possible to pass a current to the electrode. That is, using the electric conduction 
device of the ingredient which may be used for an organic EL device, an electrical potential difference will be 
impressed in the thickness direction of an organic thin film, and the current of thickness or the direction of a field 
can be switched. 

[001 6] The example by this invention is explained to it, referring to a drawing to below. As shown in drawin g 3 , the 
organic thin film switching element 10 of the 1st example forms the insulating layer 3 which consists of organic 
compounds, such as polyimlde, on the gate electrode 2 for the electric-field impression formed on the substrates 1, 
such as glass, and is formed on It. the metal electrodes 5 and 6 with which the bipolar electrode, i.e., a pair, formed 
so that the organic thin film switching element 10 might be estranged and arranged in the organic thin film 4 which 
consists of an organic compound formed on the insulating layer 3 where the gate electrode 2 was embedded, and 
the organic thin film 4 counters, and the gate electrode 7 formed so that a metal electrode 5 and 6 lists might be 
contacted at the organic thin film 4 on those gaps — since — it becomes. The gate electrode 7 collaborates with 
the gate electrode 2 which counters, and impresses electric field to the organic thin film 4 of those gaps at a metal 
electrode 5 and 6 lists. The gate electrode 7 is arranged so that the electric field of the line of electric force which 
crosses to the straight line which connects between a metal electrode 5 and 6 may be Impressed, the organic thin 
film 4 — electronic transportability — and — or It is the insulating organic compound of electron hole 
transportability. The organic thin film 4 has for example, the poly thiophene etc. 

[0017] In this invention, when a forward or negative electrical potential difference is impressed to the gate electrode 
7 directly prepared in the organic thin film, It has prepared in the gate electrode so that the organic thin film of the 
electron hole transportability used as the channel of a component or electronic transportability may be pinched 
paying attention to the ability to Inject a direct charge Into an organic thin film, and an electron hole or an electron 
is injected into the channel of the organic thin film of gate electrode 7 directly under. In the organic thin film 
switching element 10, If a forward electrical potential difference is impressed to the organic thin film 4 of electron 
hole transportability and it is made to produce electric field, an electron hole will be injected into the organic thin 
film 4, and the organic thin film of electron hole transportability will serve as a channel among metal electrodes 5 
and 6. Or if a negative electrical potential difference is impressed to the organic thin film 4 of electronic 
transportability and it Is made to produce electric field, an electron will be injected Into the organic thin film 4, and 
the organic thin film of the electronic transportability between metal electrodes 5 and 6 will serve as a channel. The 
current from the source electrode 5 to the drain electrode 6 is switchable by On/Off [ gate voltage ] by giving the 
potential difference to metal electrodes 5 and 6, i.e., a source electrode, and a drain electrode in this condition, 
using as a carrier the electron hole or electron injected into the organic thin film, and passing a current. 
[0018] If a charge is injected into an organic thin film channel, applying ON electrical potential difference to the gate 
electrode 7 directly joined to the organic thin film channel in an organic thin film switching element as shown In 
drawin g 3 , a current will flow between the opposite metal electrode 5 and 6 with the pouredHn charge. Moreover, if 
the electrical potential difference of the gate electrode 7 is turned off, an impregnation charge will be lost and a 
current will not flow. Since fine control of the current according [ control of the organic EL device In a active-matrix 
drive ] to gate voltage is unnecessary, It Is realizable if there are two organic thin film switching elements which can 
do ON/OFF of a current. 

[0019] In this organic thin film switching element, the thin film of inorganic electric Insulation, such as oxidation 
silicon, is not prepared up and down, but It has the structure of an organic thin film of attaching a gate electrode to 
an organic thin film directly. By this Invention, since the gate voltage of a switching element can carry out direct 
impression, without minding an Insulator layer, gate voltage can be fallen sharply, and since a component becomes 
less capacltive, the response of switching becomes quick. Furthermore, since the minerals Insulating material which 
generally needs an elevated-temperature process Is not used for the switching element of this invention, it can 
create a component at low temperature comparatively, and Is the the best for control of organic functional devices, 
such as current control of an organic EL device. 

[0020] Furthermore, as shown in drawing 4 , in an organic thin film switching element, one electrode 5 of the 
opposite metal electrode shown in drawing 3 Is also omissible. Namely, there should just be at least one bipolar 
electrode in the 2nd example of this Invention. This organic thin film switching element 11 is a configuration of the 
gate electrode which impresses electric field which pours in a charge from 7 to the organic thin film 4 on the other 
hand, and Is further passed to the drain electrode 6. 

[0021] Some display panels in the organic EL device display of the 3rd example by the active-matrix drive method 
are shown In drawing 5 . This display panel 109 has the image display array which consists of plurality of the 
luminescence pixel 111 which it is arranged In the shape of a matrix, and each becomes from three light-emitting 
parts (organic EL device), red R, Green G, and blue B. It consists of an organic thin film switching circuit which 
consists of two the organic thin film switching elements 10 and 11 and capacitors 300 per light-emitting part of one 
pixel, and an organic EL device 200. The substrate of the organic EL device display of an image display array with 
which such a light-emitting part combination unit consists of two or more luminescence pixels which only the 
number of the total numbers of pixels was accumulated for every pixel, and have been arranged In the shape of a 
matrix is formed. 

[0022] On the glass substrate of this organic EL device indicating equipment, the anode line 12 and data signal 
Rhine 1 3 which are elongated in parallel on both sides of an organic EL device 200 and a capacitor 300 are prepared, 
and the cathode line 15 and the scan signal line 16 which it is arranged in the location which estranges electrically 
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and intersects perpendicularly, and are further elongated from these Rhine are prepared. According to the RGB 
code to data signal Rhine 13, the scan signal line 16 is scanned sequentially, and selection luminescence of the 
organic EL device 200 of an intersection pixel is carried out. 

[0023] Drawin g 6 shows the circuitry of one light-emitting part corresponding to the unit pixel of a display panel to 
the 3rd example. The gate G1 of the organic thin film switching element 1 1 is connected to the scan signal line 16 to 
which the scan signal which scans the line from a scanning circuit is supplied, and, on the other hand, the source S 
of the organic thin film switching element 11 is connected to data signal Rhine 13 to which the signal from the 
write-in circuit corresponding to the data of a frame memory is supplied with the gate G2. 
[0024] It connects with the gate G2 and the capacitor 300 of the organic thin film switching element 10, and the 
drain D of the organic thin film switching element 11 is connected to the cathode line 15 through the capacitor 300. 
The source S of the organic thin film switching element 10 is connected to the anode line 12, it connects with the 
ITO anode plate, i.e., 1 st display electrode, of an organic EL device 200, and, on the other hand, the drain D of the 
organic thin film switching element 11 is connected to the cathode line 15 through the metal cathode of an organic 
EL device 200. The gate G1 of the organic thin film switching element 10 is also connected to the cathode line 15. It 
connects with a power circuit and the anode line 12 and the cathode line 15 are controlled, respectively. 
[0025] The luminescence control action of the unit pixel of the display panel 109 with which two or more arrays of 
such a circuit were carried out at the line and the train is as follows. If the ON potential difference is supplied to the 
gate inter-electrode of the organic thin film switching element 11, the organic thin film switching element 11 will 
pass the current corresponding to the electrical potential difference of the data supplied to Source S from Source S 
to Drain D. The organic thin film switching element 1 1 becomes that the gate inter-electrode of the organic thin film 
switching element 11 is the off potential difference with the so-called cut-off, and the drain D of the organic thin 
film switching element 11 will be in an open condition. Therefore, a capacitor 300 is charged with the current based 
on the electrical potential difference of Source S in the gate inter-electrode of the organic thin film switching 
element 11, and the electrical potential difference is supplied to the gate G2 of the organic thin film switching 
element 10 at the period of the ON potential difference. The organic thin film switching element 10 will be in a 
closed state based on the gate voltage, and a current flows from Source S to Drain D and the ITO anode plate of an 
organic EL device 200 through the anode line 12, and makes an organic EL device 200 emit light. 
[0026] If the gate inter-electrode of the organic thin film switching element 11 becomes the off potential difference, 
the organic thin film switching element 11 will be in an open condition, the electrical potential difference of the gate 
02 will be held with the charge accumulated in the capacitor 300, the organic thin film switching element 10 will 
maintain a current till the next scan, and luminescence of an organic EL device 200 will also be maintained. Next, the 
production process of the display panel 109 of an organic EL device display is explained. 
[0027] As shown in drawing 7 , the anode line 12 which consists of ITO, respectively, data signal Rhine 13, one 
electrode 301 of a capacitor, and the transparent electrode (anode plate) 201 of the 1st display electrode are first 
formed on a glass substrate 1. Field 7a used as the source S of the organic thin film switching element 11 and the 
gate G2 exists in the part which counters the electrode 301 of data signal Rhine 13, and field 2a used as the gate 
G2 of the organic thin film switching element 10 exists in the part which counters the anode line 12 of the electrode 
301 for capacitors. Although Rhine which consists of ITO is shown, the laminating of the metal of low resistivity, 
such as aluminum, may be further carried out on Rhine. 

[0028] As shown in drawing 8 , the insulating layers 3, such as photosensitive polyimide with opening which exposes 
the transparent electrode 201 of the 1st display electrode on the substrate 1 equipped with each current carrying 
part of ITO in order to carry out the laminating of the organic material layer containing the organic 
electroluminescence ingredient layer which emits light, are formed. Here, contact hole 12a for the sources for 
connecting with the anode line 12 of contact hole 1 la for the drains for connecting with the capacitor of the organic 
thin film switching element 11 and the organic thin film switching element 10 is formed. 

[0029] Next, the band form of aluminum of current-tarrying-part 6a which connects the drain electrode 6 of the 
organic thin film switching element 1 1, and this to a capacitor through contact hole 1 la as shown in drawing 9 , 
Band form 6a of aluminum which has an edge used as the source electrode 6 on the same field 2a with band fonri 5a 
of aluminum which has an edge used as the source electrode 5 on field 2a used as the gate G2 of the organic thin 
film switching element 10 is formed with vacuum deposition etc. on an insulating layer 3. The near opposite other 
end used as organic thin film switching element 10 electrode forms the band forms 5a and 6a of aluminum so that it 
may connect with the transparent electrode 201 of the anode line 12 and the 1st display electrode, respectively. 
[0030] Next, as shown in drawing 10 , electron hole transportation layer 4a is formed all over a substrate. Next, as 
shown in drawing 1 1 , the predetermined mask for EL medium membrane formation is used upwards corresponding 
to the transparent electrode 201 of the 1st display electrode on electron hole transportation layer 4a, and the 
luminescence organic electroluminescence medium 4 of R, G, and B is formed to predetermined thickness. 
Sequential migration of the mask is carried out so that mask opening may be arranged on the adjoining 1st display 
electrode from on [of one ] the 1st display electrode 201, and membranes are formed. In addition, since flattening 
on the front face of a substrate is made, other dielectrics can also be formed to the corresponding point in addition 
to two organic thin film switching elements and an organic electroluminescence medium for capacity adjustment of a 
capacitor. 

[0031] Next, as shown in drawing 12 , the mask for membrane formation is removed, means, such as vacuum 
evaporation© or a spatter, are used on three kinds of organic electroluminescence media formed in metals of a low 
work function, such as aluminum-Li, and membranes are formed as the 2nd display electrode 203 of cathode. The 
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thickness of this metal membrane may be made to put thickly as long as it is convenient. In this 2nd display 
electrode formation process, the cathode line 15 which connects the adjoining 2nd display electrode 203, and the 
scan signal line 16 are formed to coincidence, and the counterelectrode 302 of the capacitor further connected to 
coincidence on the cathode line 15 and the gate electrode Gl of the organic thin film switching element 11 also 
form membranes so that the lower layer anode line 12 and data signal Rhine 13 may be intersected. 
[0032] The sectional view of the organic thin film switching elements 1 1 and 10 In the produced organic EL device 
indicating equipment is shown In drawin g 13 and 14, respectively. The organic thin film switching elements 1 1 and 10 
and an organic EL device 200 are formed in the abbreviation same flat surface, thus — it is possible to produce an 
organic thin film switching element and an organic EL device array to coincidence according to this Invention — 
becoming — high — a brilliance full color display is realizable. 

[0033] Next, drawin g 1 5 is the block diagram of the indicating equipment using the display panel which showed the 
organic electroluminescence indicating equipment in the 4th example, and carried the organic thin film switching 
element and the organic EL device array, drawing — setting — 101 — an A/0 -conversion circuit and 102 — an 
arithmetic circuit and 103 — a frame memory and 104 — in a controller and 105, a power circuit and 108 show 
current value memory, and, as for a scanning circuit and 106, 109 shows a display panel, as for a write-in circuit and 
107. 

[0034] The A/D -conversion circuit 101 is changed into digital video-signal data in response to an analog video- 
signal input. The changed digital video signal is supplied to an arithmetic circuit 102 from the A /t) -conversion circuit 
101, control of a controller 104 carries out data processing based on the data from the current value memory 108, 
and it is supplied to a frame memory 103, is written in by control of a controller 104 and is accumulated. About this 
data processing, it mentions later. A controller 104 controls each circuit to the power circuit 107 besides a frame 
memory 103 synchronizing with the horizontal and Vertical Synchronizing signal of an input video signal. 
[0035] The digital video-signal data stored in the frame memory 103 are read by the controller 104, and are sent to 
the write-in circuit 106. Moreover, by controlling sequentially the scanning circuit 105 and the write-in circuit 106 
which were connected to the line of a display panel, a train 16, i.e., a scan signal line, and data signal Rhine 13 by the 
controller 104, the luminescence time amount of the organic EL device of the display panel 109 corresponding to 
the image accumulated in the frame memory is controlled for example, by the subfield method etc., and desired 
image display is obtained. A power circuit 107 supplies the power source to all the organic EL devices of a display 
panel 109 through the anode line 12 and the cathode line 15, and is controlled by the controller 104. Moreover, the 
current value memory 108 memorizes the value corresponding to the drive current of the organic EL device which is 
each organic EL device of a display panel 109, and is controlled by the controller 104. 

[0036] The above-mentioned data processing is explained here. It memorizes, when the value corresponding to the 
drive current of each organic EL device is directed in the current value memory 108 by the controller 104, as 
mentioned above. For example, before making the power source of a display into luminescence control 
corresponding to the same brightness data is performed from a controller 104 to all the organic EL devices of a 
display panel 109. 

[0037] This means driving all the organic EL devices of a display panel 109 by the same constant voltage. Each 
organic EL device shows the luminescence current from which the drive of the same electrical potential difference 
also differed, respectively, if the luminescence brightness properties over a drive current differ. Usually, degradation 
of a luminescence brightness property advances rather than other organic EL devices, and the luminescence 
current of the organic EL device which emits light by high brightness frequently in the case of this constant voltage 
drive becomes less than other organic EL devices. 

[0038] Therefore, degradation of a luminescence brightness property amends the drive current of other organic EL 
devices on the basis of the luminescence current of the greatest organic EL device, and it becomes possible to 
obtain the image display which is proportional to an input video signal correctly about the luminescence condition of 
all the organic EL devices of a display panel 109 by controlling the luminescence time amount of an organic EL 
device based on the amended luminescence gradation data. It asks for the ratio to a reference value by the 
operation as correction value of brightness data because the luminescence current of each organic EL device which 
the current value for amendment is memorized by the current value memory 108 according to control of a controller 
104 by approach which was mentioned above, and then the arithmetic circuit 102 read the current value 
predetermined was remembered to be according to control of a controller 1 04. for example, was mentioned above ♦* 
with the reference value of the minimum value. 

[0039] The calculated correction value turns into one or more values by making the minimum value of a 
luminescence current into a reference value. A frame memory 103 is supplied as digital video-signal data amended 
by **(ing) the input digital video-signal data to an arithmetic circuit 102 with the correction value over each of this 
called^or pixel. The current detector for sending a value is connected to the current value memory 108 at an 
organic EL device 200 and a serial, and the current which flows to an organic EL device 200 is detected. The value 
used as the digital data by the A/O-xonversion circuit is memorized by the current value memory 108. A current 
detector may be formed between the source of the organic thin film switching element 10, and touch-down. 
[0040] Next, the circuitry to which the unit pixel of the display panel 109 used for the organic electroluminescence 
display of the 4th example of the above and its one light-emitting part correspond Is shown in drawing 1 6 and 
drawing 1 7 , respectively. The explanation and luminescence control action of a member which indicate it to be the 
3rd example of the above with the same sign as stated above in drawing since the display panel of the 4th example 
is fundamentally the same are omitted. In the display panel of the 4th example, the cathode lines 15a and 15b are 
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formed so that it may become parallel to the anode line 12 and data signal Rhine 13. Moreover, the cathode lines 
15a and 15b are connected in the exterior of a pixel array. Since cathode line 15a Intersects the scan signal line 16, 
it has considered as the configuration which embeds a part for the intersection of the scan signal line 16. Cathode 
line 15b Is prepared between the organic EL device 200 and the anode line 12. 

[0041] As shown in drawin g 17 , capacitor 300b is added and the drain D of the organic thin film switching element 

1 1 connected to the gate G2 of the organic thin film switching element 10 is connected to the cathode lines 15a and 
15b through Capacitors 300 and 300b, respectively. By carrying out the laminating of the capacitors 300 and 300b, 
and constituting them, a capacitative element is made to a compact and the area of the display electrode of an 
organic EL device 200 can be increased. 

[0042] Thus, by constituting, a signal can be sent now at the time of the scan with the separate organic EL device 

200 of three light-emitting parts, red R, Green G, and blue B. Furthermore. It becomes easy to amend the difference 
of the property of three organic EL devices, R, G, and B. It is because forward voltage and bias voltage can be 
separately supplied to anode line 12 list through the cathode lines 15a and 15b. 

[0043] Furthermore, using the ingredient of right conductivity of a high work function to which an electron hole 
tends to move between an electrode and organic thin films when a migration charge Is an electron hole, when a 
migration charge is an electron, the ingredient of right conductivity of a low work function to which an electron 
tends to move between an electrode and organic thin films is used for the gate electrode and bipolar electrode for 
carrier Impregnation of the organic thin film switching elements 10 and 1 1. Furthermore, it is the purpose which 
prevents the back flow of a charge to the side which faces the electrode for carrier impregnation about a bipolar 
electrode, and when a migration charge is an electron hole, and a migration charge is an electron about the 
ingredient of a low work function again, it can also consider as the electrode of the twoHayer structure which has 
arranged the ingredient of a high work function. According to the difference of the work function of the organic thin 
film and electrode by this structure, even if the gate of an organic thin film switching element and the potential of a 
drain turn into reverse potential, leakage of the charge from a capacitor can be prevented. 

[0044] Next, the production process of the display panel 109 of the 4th example of an organic EL device display Is 
explained. As shown in drawing 1 8 , the gate electrode 7 of the organic thin film switching element 1 1 connected to 
one electrode 302b, scan signal line 16, and scan signal line 16 of capacitor 300b connected to the anode line 12 
which consists of ITO, respectively, cathode line 15a, and cathode line 15a, data signal Rhine 13, and the 
transparent electrode (anode plate) 201 of the 1st display electrode are first formed on a glass substrate 1. On 
electrode 302b, the fields 55a and 66a in which the source electrode and gate electrode of the organic thin film 
switching element 10 should be formed exist. On each Rhine, the laminating of the metal of low resistivity, such as 
aluminum, may be carried out. further if needed. 

[0045] Next, as shown in drawin g 1 9 , the insulating layers 3, such as photosensitive polyimide with opening which 
exposes the transparent electrode 201 of the 1st display electrode on the substrate 1 equipped with each current 
carrying part of ITO in order to carry out the laminating of the organic material layer containing the organic 
electroluminescence ingredient layer which emits light, are formed. Here, contact hole 13gate [ for connecting the 
organic thin film switching element 1 1 to data signal Rhine 13 ] and for the sources b, contact hole 12b for the 
sources for connecting with the anode line 12 of the organic thin film switching element 10, and the contact holes 
16a and 16b for connection for straddling the anode line 12, cathode line 15a, and data signal Rhine 13 through an 
insulating layer 3, and making the scan signal line 16 cross are formed in the insulating layer 3. 
[0046] Next, as shown in drawing 20 , the laminating band forms 66, such as aluminum which consists of a drain 
electrode 6 of the organic thin film switching element 1 1 and current^arrying-part 6a for connecting this to 
capacitor 300b, are formed by photo etching etc. on electrode 302b and the gate electrode 7. To coincidence, band 
form 5a, such as aluminum which has the edge which serves as the source electrode 5, respectively on field 55a for 
the organic thin film switching element 10 and 66a, and band form 6a, such as aluminum which has the edge which 
similarly serves as the source electrode 6, are formed with vacuum deposition etc. on an insulating layer 3. The near 
opposite other end used as the electrode of the organic thin film switching element 10 in band form 5a, such as 
aluminum, is connected to the anode line 12 through contact hole 12a, and the near opposite other end used as the 
electrode of the organic thin film switching element 10 of band form 6a is connected to the transparent electrode 

201 of the 1st display electrode, respectively. In the membrane formation process of these electrodes, contact hole 
13b for connection and contact holes 16a and 16b are embedded by vacuum evaporationo of aluminum etc., and 
Connections 133b, 166a, and 166b are formed in coincidence, respectively. 

[0047] next, it is shown in drawing 21 — as — electronic transportability — and — or the organic substance 
tiiitttttt organic semiconductor 41 of electron hole transportability is formed as a thin film on the electrode 5 of 
the organic thin film switching elements 10 and 11, and 6. Organic-semiconductor 41a of the same ingredient as 
coincidence is formed to a desired part as the 2nd insulator layer. Some organic semiconductors 41 also achieve the 
function of the dielectric layer of capacitor 300b. 

[0048] Next, as shown in drawing 22 , the electrodes 301, such as aluminum which becomes the common anode 
plate side of Capacitors 300 and 300b, are formed. The organic thin film switching element 10 side of an electrode 
301 serves as the electrode 7 of the gate G2. Moreover, the edge of the opposite side of an electrode 301 is 
connected to current^arrylng-part 6a. To coincidence, the source electrode 2 which becomes the part which 
should serve as the organic thin film switching element 11 from aluminum etc. Is connected to connection 133b of 
data signal Rhine 13, and membranes are formed on the film of an organic semiconductor 41. 
[0049] Next, as shown in drawing 23 , more than one layer or it of the thin film 4 of an organic material required for 
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organic EL devices, such as an electron hole transportation layer, is formed all over a substrate. In addition, the 
predetermined mask for EL medium membrane formation is used on the organic material thin film 4 corresponding to 
the transparent electrode 201 of the 1st display electrode currently buried, and the luminescence organic 
electroluminescence medium 4 of R , G, and B is formed to predetermined thickness here, respectively. In addition, 
since flattening on the front face of a substrate is made, other dielectrics can also be formed to the corresponding 
point In addition to two organic thin film switching elements and an organic electroluminescence medium for 
capacity adjustment of a capacitor. 

[0050] Next, as shown in drawin g 24 , the mask for membrane formation is removed, means, such as vacuum 
evaporationo or a spatter, are used on three kinds of organic electroluminescence media formed in metals of a low 
work function, such as aluminum-Li, and membranes are formed as the 2nd display electrode 203 of cathode. The 
thickness of this metal membrane may be made to put thickly as long as it is convenient. In this 2nd display 
electrode formation process, as shown in drawing 25 , cathode line 15a which connects the adjoining 2nd display 
electrode 203 is formed to coincidence, and the counterelectrode 302 of the capacitor further connected to 
coincidence on the cathode line 15 and the gate electrode Gl of the organic thin film switching element 11 also 
form membranes so that the lower layer anode line 12 and data signal Rhine 13 may be intersected. 
[0051] The sectional view of the organic thin film switching elements 11 and 10 in the produced organic EL device 
indicating equipment is shown in drawin g 26 , respectively. The organic thin film switching elements 11 and 10 and 
an organic EL device 200 are formed in the abbreviation same flat surface. The organic thin film switching element 
of this example and the example of a comparison was produced concretely. First, the organic thin film FET was 
produced as an example of a comparison. The gate electrode of Au is formed on a glass substrate, it embeds by 
insulatingHayer Si3N4, the source electrode and drain electrode of Au are vapor-deposited on an insulating layer, 
and the poly hexyl thiophene {P3HT) of 100-200A thickness is formed on a MEPIN coat as an organic thin film. 
When 5-micrometer channel width was set to 1000 micrometers for channel length, -50V, the drain, and the 
electrical potential difference between the sources have switched [ gate voltage ] the current of 280microA by - 
40V. At this time, the conductivity of the poly hexyl thiophene was [ 0.05-0.1cm2As and the On/Off ratio of a 
current of 10 to 8 or less S/fcm and mobility ] 106 or more. 

[0052] Although it could say efficiently that it was enough on the organic EL device full color display since required 
brightness could be taken when the dimension of subpixel was 0.1mmx0.3mm, and the current more than lOmicroA 
could be passed, and organic [ of the example of a comparison /FET ] was over 106 by the On/Off ratio, and the 
current more than 20microA was controlled when channel length was 5 micrometers and channel width was 100 
micrometers, driver voltage of the difficulty was high. 

[0053] Next, since it became the structure of injecting a direct carrier into a channel, without using an inorganic 
insulator layer for the bottom of a gate electrode in the concrete organic thin film switching element of this example, 
gate voltage has been set up low. Moreover, since channel length took in the direction of thickness of an organic 
thin film, when it was set to 0.1 micrometers or less, channel width was set to 28 micrometers and carrier mobility 
of the organic thin film at the time of carrier impregnation was made into 0.1cm2/Vs, the electrical potential 
difference between the source which needs gate voltage 7V to pass the current of lOmicroA, and a drain turned 
into 0.36V and a very low electrical potential difference. In addition, the capacity of the capacitor of the for about 
54% and for data signal maintenance In the numerical aperture of EL light-emitting part was set to 0.58pF, and the 
parts of 5 micrometers or more and a vacuum evaporationo process have constituted [ the part of a photograph 
process ] the Rhine width from 10 micrometers or more. 
[0054] 

[Effect of the Invention] Like the above, according to this invention, there are few processes and the organic thin 
film switching element which makes manufacture possible for a low-temperature process can be obtained from the 
conventional organic EL device Indicating-equipment manufacture approach. An organic EL device and this organic 
thin film switching element are combined, and a display panel can be created only in an organic thin film membrane 
formation process by forming the capacity further for memory with an organic thin film. Since a switching element 
can be created with an organic thin film, without using a silicon substrate, creation of the large-sized full color 
display of the organic EL device indicating equipment of a active-matrix drive method is attained in the simple 
manufacture process of an organic EL panel. 

[0055] Since an organic EL device Is controllable by the switching element according to an individual, the high- 
speed switching by direct current of several V and a low-battery drive are attained, and efficient, high brightness, 
and a long lasting full color display are made. Since it is a digital drive method, it becomes the full color display 
which can be easily equivalent to the digital source to be expanded from now on. Since the organic EL device has a 
photo-electric-conversion function, together with a digital drive method, it may be able to develop on an intelligent 
full color display. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
danages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] The partial expanded sectional view of an organic EL device display. 
[ Drawin g 2] Drawing showing the equal circuit of an organic EL device. 

[Drawing 3] The outline sectional view of the organic thin film switching element of the example by this invention. 
[ Drawin g 4] The outline sectional view of the organic thin film switching element of other examples by this invention. 

[ Drawin g 5] The top view showing some display panels in the organic EL device display of the active-matrix drive 
method of the example by this invention. 

[ Drawin g 6] The circuit diagram showing the organic thin film switching element and organic EL device which were 
formed on the display panel of the organic EL device indicating equipment of the example by this invention. 
[ Drawin g 7] The outline partial expansion top view of the substrate in the production process of the display panel of 
the organic EL device display of the example by this invention. 

[Drawing 8] The outline partial expansion top view of the substrate in the production process of the display panel of 
the organic EL device display of the example by this invention. 

[ Drawin g 9] The outline partial expansion top view of the substrate in the production process of the display panel of 
the organic EL device display of the example by this invention. 

[Drawing 10] The outline partial expansion top view of the substrate in the production process of the display panel 
of the organic EL device display of the example by this invention. 

[Drawing 11] The outline partial expansion top view of the substrate in the production process of the display panel 
of the organic EL device display of the example by this invention. 

[Drawing 12] The outline partial expansion top view of the substrate in the production process of the display panel 
of the organic EL device display of the example by this invention. 
[Drawing 1 3] The sectional view of the line AA of drawing 5 . 
[Drawin g 14] The sectional view of the line BB of drawing 5 . 

[Drawing 15] The block diagram showing the organic EL device indicating equipment of the example by this 
invention. 

[ Drawing 1 6] The top view showing some display panels in the organic EL device display of the active-matrix drive 
method of other examples by this invention. 

[Drawing 17] The circuit diagram showing the organic thin film switching element and organic EL device which were 
formed on the display panel of the organic EL device indicating equipment of other examples by this invention. 
[Drawing 18] The outline partial expansion top view of the substrate in the production process of the display panel 
of the organic EL device display of the example shown in drawing 16 . 

[Drawing 1 9] The outline partial expansion top view of the substrate in the production process of the display panel 
of the organic EL device display of the example shown in drawing 16 . 

[ Drawin g 20] The outline partial expansion top view of the substrate in the production process of the display panel 
of the organic EL device display of the example shown in drawing 1 6 . 

[Drawing 21] The outline partial expansion top view of the substrate in the production process of the display panel 
of the organic EL device display of the example shown in drawing 16 . 

[Drawing 22] The outline partial expansion top view of the substrate in the production process of the display panel 
of the organic EL device display of the example shown in drawing 16 . 

[Drawing 23] The outline partial expansion top view of the substrate in the production process of the display panel 
of the organic EL device display of the example shown in drawing 16 . 

[Drawing 24] The outline partial expansion top view of the substrate in the production process of the display panel 
of the organic EL device display of the example shown in drawing 1 6 . 

[Drawing 25] The outline partial expansion top view of the substrate in the production process of the display panel 
of the organic EL device display of the example shown in drawing 16 . 
[Drawing 26] The sectional view of the line CC of drawin g 25 . 
[Description of Notations] 

1 Substrate 

2 Seven Gate electrode 

3 Insulating Layer 

4 Organic Thin Film 
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5 Six Metal electrode 

10 11 Organic thin film switching element 

12 Anode Line 

13 Data Signal Rhine 

15 Cathode Line 

1 6 Scan S ignal Line 

101 A/O-Conversion Circuit 

102 Arithmetic Circuit 

103 Frame Memory 

104 Controller 

105 Scanning Circuit 

106 Write-in Circuit 

107 Power Circuit 

108 Current Value Memory 

109 Display Panel 

200 Organic EL Device 
300,300b Capacitor 



[Translation done.] 



httpy>Www4.ipdl.ncipi.go.jp/fcgi-bin/tran web cgi^jje 2005/03/10 



(i9)H*H4tjTrt' (jp) <i2) ^ ^ 1^ ^ ^ (A) iummmi^mm^ 

#1^2000-252550 
(P2000 -252550A) 
i43yAKB ¥*Rli2^9 ^148(2000. 9. 14) 







F I 




H n 1 T Ri /nn 




H 0 1 L 29/28 3 K 0 0 7 




^ ^ S 

o o o 


GO 9F 


9/30 338 5C094 






H 0 5 B 33/14 A 






33/26 A 








»««CDSC12 OL (^13H) 






(7i)aHA 


000005016 










(22)mSB 


¥1611^3^3 0(1999.3.3) 




mssKanKBM 1 ra 4S 1 ^ 








^# »s 








fi53aMS^&r1fS±a6TBl»l^ /I 
















100079119 














F^'— A(^) m07 ABOO AB02 AB03 AB04 AB06 








AB18 BA06 CAOl CBOl DAOO 








DB03 EBOO FAOl GAOO 








50094 AA08 AAIO AA24 AA37 AA43 








AA60 BA27 CA19 CA24 EA05 








EB02 FBOl GAOl 



(54) [stmo^mi X'fv/5^>ifiii^Rt«r«xP'i?hn;v5*yfe>x«?^s^e 



(57) [mm 

mwmmm±izitmizm^^tifi:m2m^mt. 

mm^t^zm^^tLt^-om 1 Rx/2^mm<7yj'-^< 1 1 



i 



1 



!(2) 000-252550 (P2000-#]50 



im^m 1 ] m Hzmm $ tirz^mm t ^m-t>^j: 

Mieig 1 m^mm<^^^±izm&^ti. 'M^j:< t i> 1 « 

mii-^mmm±.i<z^m{zm^^titzm2m^mmt . 
mmm±.i.zm^ § t-riesg im/2 m^mer>'jf 
^< t i:>-:fji>zmm^tLi)-'o. m^zmm^titimmm 

mimmfm<7)^mizwim$tifc^mmm^^^j:^^ 

[ m^m 8 ] miimm±i>zm^^ti*--ymim 1 
2^ssMt/tcfne^«iiX'f •y^v'^'^^coij'-^ 

<ti>-ifi,zmm^tifz^>y'y^t:^r?>ztimk 

[if«)S 1 0 ] MiffSta^iMX'f -y ^y^r^^coHiriE 
mmi(r>^mizMm.^tifcjs. v uc^s-r -s. ct)^ i^m 



^r«xl/^' b 0/1-5 ^-y-feyxs^^^a. 

mmm 1 2 1 mie^s^Mx-f y^y^m^fcomii 

«s*»/?>^:&C:i:Sr!Rpgiti:-r 1 liett<0*«x^ 
h o;P 5 y -fe XX3!S-?^^a. 

[000 11 

h 'J iJ'x^eniEaL^c^iiiE L*^^^s^ajcM-ts . 

[0002] 

imk(^t^m mmm:hm/^^^&nm/izmm.^t 
h y ^xtttcE^jLTii^§^i^w«E LS^T-'-f xr 
E Lfg^ 2 0 0(4. mut-i y=j'OJ^'^mA\m<^m>h 

I TO*>^>55:6^J«2 0 \imWL^fK.tiiS'7Xm:}f. 

}£ti-ih.ti:h'}!-ts:< t i> 1 m<r>mmm-im2 0 2 . &x/^ 
mmm2 0 3imm^titci><7>x'h^. mmm2 oi<7> 

l^ffitcr^X. ^mWM2 0 3cr>mmiiZ-7^ -f-^cTymS. 

^Mt. •t^j:h-h. mmmMRx/^mm^izm.mm 

Jirrs Ztlizi:*). ^Wmnm 202 (^rpco^^^i^ 

[00033 *^E Ls^tcfcv^T. ±mmm-^iix 

^jS^T^K^feo. X-^X, ^^EL^^2 0 0«5:, « 

mjizii. m2<r)j: d ^mmmmzxm-rzbtf^x'^ 

&^'rK.zm\^zf^-^-fht¥nfmw&<7ym:y^ ^- y 
mf^bt.zxhmmzm.^mthz.bij'^x'th. x-^ 
X. ^EL^^ii, ^m.^<7m:itM^X'h^b^x.h 

tm^ixhb. mm^mm^^cizwm^tL. ^v^ts 



!( 3) 000-2 52550 (P200 0- m 



i,zmwttaTm.mms.\izm \:^tzmmzim Ltzm: 
nmi^v. epjD$nsi^mff**^i3ffivthjjiTT' 

[ 0 0 0 4 ] :t«E L^^^g^ti. 3cllLTV^-?.^T 

tmzm^xwM^ixf^.^^h^^'? h 'J ■:^xmzwM^ 

mmi.n^^Lx\^h^Mm.x'hh. ^co^el^ 
'f^mm.<7:>mi:f5mco-mi,z\i. mL-^vui^^mm 

=i-)mz^L. ^(r)^v')9xmzmM.Ltz^mmt 

Kffii^<7)#35^fiE«tCirtSE L5g^5r«ig? L . ^ Wl^ 
iEiJjJl-CSSH-l. <! t J; 0 . ffi«^03c-5^(4ao^«iE 

«ri?-fex8#ra3^i{t#*-^E i.mf-if^^-t^<^x\ ± 

[0005] 

\,z\i^ m^-? h >j ^xiB»:fr5^^«E hm^Fm^rimmco 
■m^-^m^^^ :y\zm.%^x.^-^mm.mz7.^ -y 

"f-y^fi^^liZM^hy y=J:^i' {m-.Thin Film Transi 

stor)^fflv^t:x>f •y^y-f^izxr,xmmnzm^i:m 

LX *-«SE L*^5r^$-li-^J:dtcL;trt> coT'J> 
^. TFT(C{±p-Si. a - S i *>4>^4lg^*iJ^ffl 
$tLf§, ^y2:fti3 0twMOS-FET(Metal Oxide Sem 
iconductor Field Effect Transistor) ^flil/^<8^"f"'S> 

zti>x-^^, 

[0006] mtii. x-( •y^y^mT<^ffis-mx' 

¥^*<!aji.tfs im^i,z2':><7)Km&mm&%:m 
fiSL, mKmmmmi(7)mmmm±i^zmims i 02 
mm. ^my-hmmMzm'T. ^my-hi}-i:>mn 

[00071 ^ggcox -f ^ru-^ t LXi,±:^<r)i> 



■y i-y^m^?:i^mcomi±izm& lt^^^e 

[0008] 

f-^-^j^sg^ti, m^zmm^ntiimmt^miit^i^tc 

hmmt. mi^mmmbmimmmb<r)mizmm^ix 
fz'pmm&b. t-(>^j:hzb^nmb-t^. 
mmm:^^ 'y^y^m'i'^zi3\,^x^i. rnvs^mimum 

[0009] :^^M(r>^wmm^^ •y^yyn'i-i^zii^^ 
x\t. md,-wmAt^}f*j:< b %>m=mm.'m.uiEi\Mm 

^<7)--fj<r)mAX'h hzb ^mm b^h. *%bbc^^is 

mm.^ixrzm^zm^-th-n<^n]^'mki}-(:>-^j:^ z b 
^m^b-Th. 

[0010] 2|sf|BJ<?)^r«x^^ ho^PS y-feyxsg 

T . msmmznm-r s ^i^c^)^ 1 *i^M± 
izm^^titimib . mriEm 1 «s^««g«o«-^±{cjgfig 

Six. ii'-< t i> 1 «c7)«^at/X«iE7L«oaAtcJ:-:.T 

m^nmb . mmu±^zm^^ fn^^-omsM 1 m/2 
m^nm<r)'y^j:<b^--)5i>zw^^ixi)^-:>. sv^tcwa 

^mms.z/mm&mmmcos^mizmm^ixfz'pmmm 
i}-(^^^^mmm^-( y^yym^b. ij^i^^^zb^ 
nmb-ri>, 

[00 11] :^^m<D^^x.U:P' ho;U5:T-y-feyx« 

t^t=^j:i>Zb*:W&b-ti>, *%BB<oqS1gxU:? bn;W 
5;t-y-fe>-Xig^^gS{3i3V^T{i, HufEI63KgP{i-7 

[0012] *^BB<7):S«xU^ ho;P5 ■yH:!';^^ 

miSl^2^T^«eilf(CHUfE*«aiSX'f ■y^Vi/S 

^<^)ii'-^< b h-H^zim^fifz 3 >'x>'-9-S:*-tl. i 
b^^b-Th. *f6BBO*«xu^hQ;U5^..y-b>' 
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[0 0 13] 3|s:^BB(50*lSxP:? ho/PS ^-y-b>'X* 

[0014] 2|s%BB<7)^r^JiV h nyU S -y -fe ^-Xfg 
[00 15] 

mi}^i^^mmm^^j:hib^mm^z 2 o k h z co^v\^ 

^x'^h<r>x\ ^mmmmzw\<r>v-:^'^Y]y^ 
t'^o-framaisriiat, i<7>mmi>zm^im-:Lbti^ 
sgfc^rs. -f^sh-h. *lSEL*^{cffl^,^^>^^.^#-l,^^^Bf 

<r>mmmm'^m\^x . ^m^<nw-^:^\^t.zms.^m^ 

[0016] J.:tTtc. *^BJlc<kSSISfifl«JS-IMffi^#Bg 

LooiMBB-r^, ia3(c^-rj;3ic, iii<7)iiiscajco^ 
fcj^^§fi3t«#Eiij!inffltfoy-h«S2±fc#'y-^ 5 V 

^j:}i<r>^m\t-^^i}-^^j:hm.m.m3-i:mWLLX . ^cr>± 

izm^^tix\>^^. ^mmmx-( v^^a^m^f-i oti. 
h ^ 2 t^mify&t tLfzmkm s <r>±(,zmm^ tifc 

^m-it-^mt-t^^^^m^4t. ^mmm4'Pizm'^ 
Lx^m.^tii, x 3 i^zmi^^tifz'p^mi-^^h-h-ii 

iz^tih<r>is\m:.(7)^mm4izmi:tt x 0 izm^^ 

h^-hmm2tw,mLx^mm&5mfemf\,z^ix 
/?,oisii^<o*«»igi4tctt^s:EPjirrs. y-Nmffi7. 

%-fim(om.^^mvrrhi.oiz^m.^tix\^h. -^wm- 
[0017] *3%BBT'«4, ^immzmmmffzy- h 



mm? i,ziEXiiM.(7)mj£^wMLtzt^ . ^mnmizm 
*^aAt-# ^cit izms Lx. mi-<^^^^-)\^t 

y- hmm\,zm'fxh 0 , y-vmmimi'<^-^mmm 

(7)^^^.;P(clE?LX{i:«^2:jiA-r-S. ^-^jUKX-f >y 
^>-i/«^ 1 OlCfcV^Tti. iE?ii&Mtt<7)*a»®4 

e^]Si4taA$^T.. ^R«€i5Jli;^6£Ora(^TiE?L^ 

(TfWmmAkZ. m«7)«E^EPiDt. S»^4-lfta6S 
«^*^Wilff^4lC^$il. ^««®5Sl^6c7) 

X'^mMM'5RX/(>-t-^j:h-hy~xmkt HL'-f i^mSi 

/'Oti-tt ZkX V—xm& 5 H U- ^'mSi 6 'vco 
[ 0 0 1 8 ] (as (c^-r i 0 ^^^)K:^-f -y ^y^' 

A-r-i. i: . ms.^ixfzmMi,zx ^n\^±mmM5mfe 

-r-i.i:aA«it3&^'^<^0«s£*-'oSn^<^&. T^t^ 
<?)0N/0 F F*iT-# i.^ril{iMX-< •yf->-i/*^*<2 

mhtummx'^^. 

[0019] z<7)^mmm:^^ -y^yzm^xii. 
mmcr>±Tizmimm^j: t'commmmM^comm^m. 
ifxtii^^. ^mmmzy-hmm^mityi'r^mmz 

m£\i. wmkit^-fi.zmm>iwn:'%h<r>x\ y-v 

nS.^i^\,z'&TX%h. *fcS^*^^»1ST':5r<^-g. 
cr)X-( •y^yrm'f-li. -mi^z^^yu-^x^smt-t 

him^wmm?:m\'^^j:\^tzMz. immimrm'F 

[0020] S i^iz. 04 iZ^^X 0 *ffifSMX-f 

[002 1 ] 05^2. ri?x^'7"vh'J^;^R!!6:Jr5(^iC 
J: S^3 Oliitefi?iJc7)*aE Lfg-^^^atciJft-S*^ 

OSocTj^^eSP (^EL«^^) *-^'5:-g.%7tB*l 1 
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[0022] CO*^E L*^^^a<7);<? 
\.z\i. ^^«EL#^2 0 0at/f^>'xy■9-3 0 0Sr$^^ 

T-^^T^cW:&•f- Ty-h'7^>'i2 st/r- ^m^^ 

mmLxm^-thim.i,zm^^fiw^-th:fiv- k 
yi 5&x/^^^=7^yi 6i}<mi^(i>ixx\'^i>. f~ 
^m^^-iyi 3^(r>RGBm^i>zmtx^m^^^ 

yie iMiX^ LX . 35^B3Rco*^E LmT2 0 0 

[0023] meii-m3<^mmmi,zm7ik/'<:^-fV'cr>m{m 
mizMm-r^i-:>cr>mM<r>m^m^i:^^> ^mmm 
x-i ••/ f-y^fg^ 1 1 <Dy~ h G 1 (i. ^nm^t>(r> 

^h^^m-h^mmim^^fih^^m^^^ y 1 6 

-xs(i. yu-M.^^Vcof-i^lzMlibLtzmQ:^^ 

hG2tki>i,zmm^tix\>^h. 

[0024] ^m.mmx-{ -y ^yym^ 1 1 to kp-^ :x 

yfyV-3 0 0l,zmn$tl. nyf^i^-f 3 0 O^riltT 
;<fy-K7'( yi 5^^«^Si^•C^^I.. ^wmx^ -y 
^yym^i 0(ov—xst,iTy—'^^'iy\2{,zmm 
^ti. ^mmx>{ y^y-^m=i-i loHi/^yDfs^ 
^EL3g^2oo«oi Tom-t^j:i:>-hw. 1 m^mmz 
mm^K. -^1. *^ELm^2ooc7)^«i^^at 
T;<?y-H7^i'i 5tc«igg$ixrv>i,. ^mmx-( 

•y^>'i?'S^ 1 Ocoy-hG 1 t;^y-K^-f y 1 5(C 
mm^tLX\^?>, Ty—Yy^yi2m/AV-Y^-( 

yi 5immmmizmi^^ti^ti^timm^iih, 

[00 25] o ^j:\Mim^nRx/mzmmim^ri 

c^aoT-$>s. ^mmmx^ -y^y^/m^i loy-h 
^^i,z:^ymm.mi3imit^^tiht. ^mmmx-t-yi- 

lELfcflsiE2ry-XSA-^>H^>f ^D^SE-r. 

y^yym^ 1 1 coy- Mifiiia*<5r7^fi[MT'fc 

■y^>'iJ''^^l l(i:V^i?t9>S;!{?-y hir 
7t^0. ^aHMX-^ -y^^-^^-?! l<r>YV^yD 

mzm'^\<^tzm^x-^yTy^3ooifi%m^ti. ^<r> 

«E**^r«8^K^ y ^ y 1 0 (Oi^- b G 2 tCfit 



*&$fLS, ^-^jSM^^ y^y^*-?! Oti^O^-h 

mffitcs-t^^ ^ D , «^*^ry- k 5^ 1 2 

^mM^XV-XSt-t^YVAyTi^ *1g|EL^^^2 0 0 
to I TOmfil^^g£h.. *r^EL3g^^2 0 0S-»ltU*^ 

[0026] W^^^X-f y ^yjTfg^ 1 1 ioy- h« 

1 IfiBS^^Sk^D. WSISilX'f -yf-^-^S^ 1 Oa 

3 yfy^ 3 0 0 iw#m§ix3tm^t- J; 0 h g 2 09 

^■?2 0 0t0^t,^^$iXS. jj:ic. ^EL*^ 

[0027] ii7t;^p-ri:dfc, i-r. -eiX-r<XlTO 

*»^>^«.Ty-H5^>'l 2. -r-r^ft^^-f >-! 3. 

3 i^7-"i^-9-o-:^<om^3 0 1 jit^n 1 fts^«ffi<o^Bj 
(sss) 20 1 ■^^vxw^\i.\,zm^-th. 
>'i 3o«fii3 0 1 i.zn^-thU'^iiz-^m 

Mx-f -yf-y^^^l loy-XSSt^y-hG2i:^: 

s«i^7a*iffttL. ay^yvmm.m3oicr>ry- 
Y=7^y\ 2{zn]^-th^^\,zmimmx>{ -y^y^m 

'^10<Dy-hG2t^hm^2at<^-t^. I TO 
A^i^^-g.^^ y^r^LTV^^*^ ^-tfOitCA l^fc- 
[0 0 28] aSfcS^-riat. I TOcO#»«a!S-iii 

•y -fe y X«f4fl ^-i-t?^r««^« ^^A6(c^ 
l^tgfficO^HBIg:fii2 0 1 5-S5aj$-li-«.ISn2-*L^c 

s^'-Ku^ 5 Y^com^m3^^^:h. zzx\ ^ 
wmmx-( -y^yym^ 1 1 <03 ^ ?t 

x-f -y^y^^ig^i ocory-H^'f yi 2(;«^-r«> 

7t*:>coy-Xffl(?53>':$'^' h;Js-;H 2 atrJ^^LTfc 
<. 

[ 0 0 2 9 ] H 9 t^-r J: 3 1::. *lg»llx>f >y 

^>'^'*^ 1 l<7)KL'-<>'mSi6Sy^il€:3>'T>'-9- 

<0A 1 ^^mx^ •y^yym'f-i o<oy 

-hG2t^j:hmm2a.±i,zv-xmm5t^t^^ 
^■tiAi a)^^i^5 at. mtmm2a.±i,zv-xm 

3±l,zM^mm^b'Xm^'t?>. A 1 <^=Sf^^«s5 a2il^ 

6 ati, ^wmmx-f -y-hyym^\ omMtts:hm<r) 
^mi^miTj- Y^4y\ 2mfm i m^nMcr> 
2 0 1 {z^ti^ftwm^ ti^xoiiz^ mm- 

[ 0 0 3 0 ] s i o tc^-r.^ ^ tc, ]EdFLfft3*M4 

iEfL^i*Ji 4 a±om 1 m^mk<D^jmt 2 0 HCJ* 
m-hlXz. 0r^cOELm^Mffl-7X^^fflv\ R, 

GmfB<r>mt-ms- Lm4 ^Kfr^Mfftc^^s. 
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[0031] mz. mi 2iz^-rxoi,z. isms-^x^ 
$tit:3^co^mELmi^(D±i,zmm. h^^^^a^^-^ 

mth i o fc. l§ilSli-5m2^mffi2 0 3 SrSigg-rS 

i^t. mznmz:fiv-Y^-iyi 5tcji^-rs3yx 
>-9-«o*fi6i«ii3 0 2^. -^mmmx-f y^yym^i 
1 co^-- 1 i>f&m-r^ . 
[00321 fm$ii/i*ffiiE Lm^f-mmwiztiif^ 

miai 4tc^-r» *aa?Mx-< -y^yj/s^ 

11.1 0S.l^*^E LSg^ 2 0 0*^'BeiSI— TBtCj^^ 
■y^>':/«^^t*aELS^^TU-f $-|S|l^fc#S8-t-S:: 

[ 0 0 3 3 J mz^ m 1 5t4. l?4<7)5lSfi^tctJlt-l.* 

^S07"0-y^llT'3il), 0(Ct5V>T, 10 1{±A/D 
g^EK. 10 2{4}g^igK. 10 3{471x-A^^ 
1 04{i3yM:j-9. 1 0 5(i:^*II]S&. 106 

{4»#ji;stiiiK, 1 0 nimmm^. i o 8{±«griffl^ 
y . 10 9 {i*^>'N-^-.;i'^^-r . 

[0034] A/D^mil]S& 1 0 1 (i. Ti-airmmm 

^x:h^s»X7'zy^ji-vsimm^y'-^i,z^-t&. ^ 
^^tifz'fi^^fi'mmm^iiAXD^wimi o i *>^> 

?mifi]Kl 0 2^fit*&§<x, moiEffi^^U 1 0 8*»^>O 
7-'-^'$:»(i3>'bn-5 1 0 4cr)^mizj:'omM.^ 
Sr^ixT^l'-A^^r'J 1 0 3'seti^$ix. nyho- 
^ 1 0 4«o$(lfflitc:J: OS^ii^^i^^Sns, CK^JSIff® 
B|{coV-.Tt±f^-r^. Hi'hn-^ 1 0 4J4. A:^B* 

U 1 0 3»5*»^|1IK1 0 7 iT<?)=S-IIIS&S-$iJffll-rS. 
[0 0 3 5] 7lx-A>^ti 1 0 3lcSW$ix/Sxi^'^ 

fi^v^mm^f-^^ii. 3>-ho-7i 0 4{cj;oTSs;^ 

ttl^ix. »^ji;^^ll]SSl 0 6tCjM'i>ixi.. aS^VN* 

i^i 3tcjt^$ti./^c^[His&i 0 5m/mtQ. 

1 0 6 5:3 >- l 0 4X'miX^m-r i> Z b 



izx'o. yu-M.:>(^v izmm$tix\^fzmmi>zMmL 

^yy -f -/u}immi>zx y)umLxmm<7)mm^^m% 

(yfi^. mwm^i 0 7{i, m^j-<A-)vi o 9<r)±-^^ 

ELm-^^omiHSrTy— F^-f VI 2S.t^;&y-F^ 
^Vl 5Sr:n-Ltt*^L, avho-^ 1 0 4 t^i-^TM 
ffllSiXS, tfc, m^fflJ><^:i; 1 0 8(4, ^^;>'S-^-;H 
0 9W^*«E L^^TS)-I.ifi-«E Lm^O|g»mMtC 
WJCSt^^-cffl^rieiitrfct, ayho-7l 04{cJ:r> 

[0036] zzx'±Mm'smm^z-^\^xm^n-ti . ± 

^ L/S i d \,zmmM:< ^ U 1 0 8 iZM^^m E C7) 
IBi&«:SEtcifJEL7tffl*-'3 V h n-5 1 0 4 icJ: OJi^ 

t-r-5>fflw^^N':t-;l^ 1 0 9<7)^^E L^^tcjktLn 

y 1 QAi)^hn-m'&f~iSf^znm-thm^\ 

[0037] Clfiti:, ^^/-N'^t-yU 1 0 9c^^ig^E 

m-'<^%ms.x'mwrrh z t ^mmt^ . #*iiie 

mm\,zmnfSX'^^ixh^mE i.m'i-im^tmm 

[ 0 0 3 8 ] ^^oT , mm&mL<r>^^\u^9:X<nMm 
cS5:^iEL, wE.'^tx.tzmtmmf-'9\,zm-^\^x-^m 

J: 3 ^:6-&T'3 V h a-5 1 0 4 cOStJ«tctJ!oTmSEffl 
U 1 0 8 fcJiaiEfflco^SJffl^^'ieit^ixTti 0 , <J? 
1::«»I1ISS I02{4riyho-5104 T 

hLxmmzi:^^!^h. 

[0039] i^ibhtifzmiEmi. ^mm.ffym-^m.^ 
m^m.t^hzti,zxK) imi(r>m.t^j:h. z<riMibh 
tdz^mm\.zm-hnimx'mMm^i o 2^<7)Xi}¥ 

i^^)V^m.m^'f-^i:WthZti.zii->XWE.^iXti 
T-^S)i^mM^T—S bLXy l^-^ix^ ^: U 1 0 3^ 

mmt. ^mE l«^2 o o tmrnzmm^ti. ^r«E 
2 0 o(CBfLm>«sK&i^m-r-&. AXD^mm^ 
izx K) n'i^^jin'-^ t ^ixfzmiimm.m^ u i o s 
izmt^tih. mmitami. ^imm:^-( y^y^m 

^1 o^ov-xt^g^tc7)^^^^^tTt^v^. 

[ 0 0 4 0 ] »:tC, ±iei|4C7)|IMfiajC0:tt8E 
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-:>cr)^^(7)Mmi-^m&m^i'i:ix^imi 6 Rim 

nrX^y-K^^^l 5a&Vl 5b(S, WmTl^^ <r>9\- 

gP:Ji-5:Sy>atf««i:LT$>^, T&V-b'^^i^l 5b 
ti. qft-ilELSiF20 0i:Ty-H7-fyi 2i:c7)Sic 

[0 04 1 ] 01 7t*S^t" J; aiC, rj^x^-y-S 0 0b 

icOh'U'-f i^DA^ r^>'x>'^f3 0 0^i^/3 0 0bS^a 
tT;*y-H5'f yi 5aS.t/l 5 btC-eix^fic^S 
^^TV^|). ay^y*r3 0 0RZ/3 0 0ht:mmLxm 

E L^^ 2 0 0O^«fiiOlg«$:iiWC i:*^'T'# 

[0 0 4 2] dfioiatfli^-r-s.cifcfcio. *feR. 

*ifeGSl^#feB CO 3 -^cO^T^cOWtSE Lfg^ 2 0 0 
**J3iJ^ (7)^^tcft-^*<iim -5. J: a tc^ S . $ tc , 

1 5a&lXl 5bSr:rt-LT. S'J^ ^^Jli*•|^iI«)E&l>'>'^'^ 

[ 0 0 4 3 ] $ ^>ic, *«i»)«^>f yf-^i/tg^^ 1 oa 

1 1 cr,^^r U TaEAffl^oy- 

hm\.z9M<r>mm.^mA.-thmmx\ ^wmm^iEiico 

c:i:fcT'#S, ^<mm.HzXhWmmtWlkb<r>ii:^ 
raSfcOHtci 0 « ^^MX-Y -yf-v^^^coy- hR 
X/Y\^-i y(r>WSLimMmzti:'>fz i: LT t, , n 

^t^t=<7imm<^mmfimitxr^ h . 
[ 0 0 4 4 ] <^ic, ]^m^m^m(r)W,A(omm. 

7Ti-tXot,z. t-r. mm I To*»4,:5r -i.ry-H5 

>f>'12i:, ;<?V-h'7^i^l5at. /rV—Y^-O 
15a tcg^gg^ix^ 3 >-f 300b cr,—:fTcr,mm 3 

0 2 b . ^^^7^ yiet. ^fl^7-f y 1 6 



tt^ (^ffi) 20 Its-, ;!f^X«:Kl±fcJgf«-tS. 
«fiB3 0 2 b±tC«i*i|jSMX^ -yf-^iT^^l Ocoy 
-xmiSilI/y-hm®*im$ix.2.^^«iie5 5 aS 
t^6 6 a*<ff^-ri,. ^S-^-f yitCJiCI^SlCjStT A 1 

10045] mz. mi 9(,z7ji-txdi,z. iToco^m 
mmimtx^^^miRico±i,z. 5bK-r-s.*isxw-^ h 

fzMzmim^mmcommmM2 o i ^s^m^-^t^mn 

zx\ ^nm^^ y^yym^i i ^T-^m^=y^ 

y\ 3^mmt^fziiba)y-hRX/v-::t.m<r>ay^^ 
h 1 3 b i: , ^mmm:^-^ y^y^m^ i o or 

y-K5-Y >-! 2lcgfig-r-i.?t46i0y-Xfflc03y^'^ 
b;J^-;H 2bi:. ^^^=y>{yi 6Srry-K7'f 
yi 2. ;«y-h'5^ >1 5aS.tXT-^'ft^5-f VI 
3 Sr^iSil 3 LTSIi.^-C-3£ll$-ti:S/ti6<0Si^3 
>'^' 1 6 aStX 1 6 b i: tr^iM 3 tCjg^L 

[ 0 0 4 6 ] n 2 0 {,zm-i. 3 ic, ^"^fiWx-f 

-9-3 0 0bl=ftigg-^S:t«><7)^S^g56ai:3&»A>^:SA 1 
=5: i£(mm^^{iif^ 6 6 Sr , «ai 3 0 2 b b «ffi 

7JllC7:r hX-yf-Vi/^fc-tCiO^-ri., ISlB^tC, 

>f y ^ y ^^^^ 1 0 <^tzih<r>m& 5 5 a a?/ 

6 6a±t. m'e-iiy-Xliffi5i=Sr«.ffiSI5^*-r-S 
Al^i:'<7)#4^#:5at, IB] t< y-^^ffi6 h^^Sffi 
gi5$:*-ri.Ai:3:i:'<7)^^^#:6ai:. ?:^»3±{cX 
^«^:i:'T'^^|.. A I ^j:li<m^W3 atcfett* 

■y^y'^m=f-i o<r>mmt^j:hm<r>Kn<r> 

^mi^y^ ^ VTt^-)Vl 23iiitLXT y-Yy-{ 
y\ 2\,zW^^ix. mmiiS a<r)^mkx^ -y^y^f 
m=F 1 0 (7immt^j:i>mcr>Rn<oim^iim i Wr^mm 
<^mBmm2 o i iz^ti^timm^tLt, ztiti>mmcr> 
^jKxsctjv^T, mf^ioay^^ ^:^-;n 3 b 

i:, 3>'5'^h^-;H 6aS.l/l 6bt2:A l^ii'co 

mmizx 0 se^ax;^. -eam^sgsc 133b, 1 6 e 

aai^ 1 6 6 b 2: |S|B$fcJ^^ LT t5 < . 
[0047] ijctc. 02 Itc^^-TiatC. 

#®»]i>?.>f yf-y^^fg^ 1 oat/i i<7)mm5Rx/e 
±izmfgit Lx. msi-th, mm^z. mt«m<^^m^ 
mm 1 a^^2io^^iii: Lx. mmco^mzfSLm-t 
i, . *«S*^*4 1 co-mt^ yry^3 0 0 b<7)i^ 

[0048] 022(c5^-rJ:3lc, 3>'-f>~9-3 

0 oat^3 0 oh(r>^m<r>m^mt^£hA 1 ^trco^is 
3 0 1 Sr^K-r^ . «® 3 0 1 o^r«i^M>?.-f v^yy 
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fiS3 0 1 <7)^m<^^iimm^e aicg^ggsix-g, . isi 

1 scomms^i 3 shizmm^-tx^^m i 

[0049] mz. 02 3 tS^-Ti 3 iE?LlftMii^r 

Tv^sm ^««icoitBB«ii2 0 1 izMm-ti>^wm 

^^iz^-t^ZthX'^h. 
coo 5 0] mz. 02 4lc^t- idtc, m^-?:^^ 
^MKim^. A 1 - L i^colKtt*WSj^O^«S:, «)S 
^tu-c3imco^WLELmi^<r)±izmm. S)-i.v^{ix>'t 
■y ^^<7)#SS:fflV^T^<0^2^««i2 0 3 1 LT 

2 StcS^-Tiptc. TJliOry-h'7^>'l 2S.t/^7•'- 
:J'fi■f•7^yl3{^3SII■tSJ:3^^. mm-tm2m^r: 

mM203imm-t^:^v-]i^^yi 5a.?:mmz^ 
mt. mzmmz:^v-\i^-( yi5i,zmm-t&::iy'f 
>"9-co*fr6i««i3 0 2^. ^mm^:^^ -/^y^m^i 
1 coy- hmmG i t>«M-r •!. , 

[0051] f^$ix^>:^raE L«^^atci3(ti. 
Omf^WiE 2 0 0*^^|5l-TMlcj^^$ixTV^ 

4. ^wmi>z:^mmm/imm<^^^m^^^ -y^v 
Tift^mLfz. y^^xmmAiizAu<7)y-hm&^m^ 
xmmt b'U'f ymm^mmL. ^mmt i o o 

— 2 0 0AM1I<7)'-Ky^^>'/P^^7x>' (P3HT) 

fUr\]^ 1 0 0 0jwmi:L;tB#tcy'-MKE*^-5 0V. 
VU^yk y — ;:^ia®E*«- 4 O VT 2 8 O m A<O^SiE 

i^cO^Sm^ti 1 0-8S/cmOT. »»)S«0. 0 5~ 
0. 1 cm2/Vs, mS[<?50n/0f f Jt«±l OSUUi 

COO 5 2] ^r«EL«^7;u>&7-x-f-xrw-^-ca 
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